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osting by EAbstract Objectives:We sought to analyze the value of measuring atrial electromechanical interval
(AEMI) in predicting post coronary artery bypass grafting (CABG) atrial ﬁbrillation (AF).
Background: Atrial ﬁbrillation is the most common arrhythmia after CABG with as many as
10–40%. Several predictors are associated with the development of AF after cardiac surgery.
Methods: At least 30 patients; 18 males and 12 females (mean age 53 + 12 years) with ischemic
heart disease diagnosed by coronary angiography and underwent CABG enrolled in the study.
Pre-operative data were collected including laboratory, 12-lead ECG to measure P wave duration
and P wave dispersion, trans-thoracic echocardiography to measure LV dimensions, ejection frac-
tion, and LA volume. Pre-operative tissue Doppler imaging (TDI) was used to measure atrial elec-
tromechanical interval (AEMI) in milliseconds from the onset of P wave on the surface electrogram
till the onset of atrial systole (Am).
Results: Our patients were classiﬁed into two groups, group I with documented post CABG AF and
group II with no AF. It was found that the mean value of AEMI in group I patients was signiﬁ-
cantly longer; 136 + 5.6 vs 93.7 + 19 ms in group II patients (P< 0.001). Using receiver operator
characteristic (ROC) analysis, it was found that the cutoff value of AEMI as a predictor of post
CABG AF was 120 ms which achieves 100% sensitivity and 99% speciﬁcity. It was found alsocom, khldsalama@gmail.com
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88 R.M. Abd Elhalim et al.signiﬁcantly increased P wave duration and dispersion in group I patients compared to group II
(97.7 ± 3 vs 94 ± 3.9 ms; P= 0.02 and 26 ± 4.7 vs 23 ± 4.7; P= 0.04, respectively).
Conclusion: using AEMI as a predictor of post CABG AF is a valuable marker which carries high
sensitivity and speciﬁcity.
ª 2011 Egyptian Society of Cardiology. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Atrial ﬁbrillation (AF) is the most common arrhythmia after
coronary artery bypass grafting (CABG), with a rate of occur-
rence of 17–33%.1
Patients undergoing CABG and combined valve surgery
have a higher incidence of postoperative AF than do patients
having CABG alone.2,3
The peak of AF incidence occurs between 2 and 4 days after
operation, with <10% happening on the ﬁrst postoperative
day.4
AF after CABG is self-limiting in most cases, but even
when it is uncomplicated; it requires additional medical treat-
ment and a prolonged hospital stay and has the concomitant
extra costs of operative treatment.3–5
Post-CABG AF is known to be a potential risk for systemic
thromboembolism, hemodynamic compromise, and even
stroke.2–4,6
Therefore, it is advisable that prophylactic therapy with
amiodarone or atrial pacing be administered to decrease its
incidence.7,8
However, prophylactic treatment to prevent AF with intrave-
nous amiodarone is not cost-effective if given to all patients. In
addition, such treatment may have unfavorable side effects. On
the other hand, the prophylaxis of the whole patient population
undergoing CABG is not reasonable and this renders the identiﬁ-
cation of at-risk patients of post-CABG AF very helpful.9
To that end, several studies have used different ECG and
echocardiographic parameters (e.g., P-wave duration and left
atrial [LA] volume). They all, however, have limitations.1
Using M-mode Doppler tissue, Omni and colleagues10 have
evaluated the ability of the atrial electromechanical coupling to
detect atrial impairment in paroxysmal AF. They found that
the time interval from the onset of the P wave to the beginning
of the backward motion of the mitral was prolonged in parox-
ysmal AF.
In light of the above-mentioned studies, we hypothesized
that the atrial electromechanical interval (AEMI) as a measure
of atrial impairment could be helpful in detecting patients fac-
ing the risk of post-CABG AF.
2. Aim of the work
I. To evaluate the atrioelectromechanical interval and its
role in prediction of post-CABG AF.
II. Search for other signiﬁcant predictors of post-CABG
AF.
3. Patients and methods
Thirty patients with ischemic heart disease were included in the
study. They were diagnosed by coronary angiography andunderwent coronary artery bypass surgery in Cairo University
Hospital during the period between February and July 2010.
Exclusion criteria of these patients include:
 history of atrial arrhythmia,
 valvular heart disease,
 associated surgery, e.g. mitral valve repair,
 previous usage of antiarrhythmic drugs, and
 uncontrolled heart failure.
All patients included in the study were subjected to:
Pre-operative assessment:
 Fully history and clinical examination.
 Pre-operative data included: gender, age, history of hyper-
tension, diabetes and history of smoking.
 Pre-operative coronary angiography data were included.
Pre-operative laboratory investigations done include:
 random blood sugar,
 serum urea and creatinine,
 serum Na, K+ and Mg++,
 serum albumin,
 complete blood count (CBC),
 liver enzymes, and
 lipid proﬁle.
Pre-operative medications: ACEI, statins, nitrates, calcium
blockers, beta blockers and lanoxin were considered.
Pre-operative ECG: The P wave duration and P wave dis-
persion were calculated. (The P wave dispersion is the differ-
ence between the longest and shortest P wave duration in the
12-lead ECG.)11
Pre-operative echocardiography: All patients underwent a
pre-operative trans-thoracic echocardiography with a tissue
Doppler imaging analysis (using ALT, HDI 5000 with 3–
5 MHz transducer) during the week before the surgery. Tissue
Doppler imaging allows direct non invasive measurements of
myocardial velocities and displacement. It was done by an expe-
rienced investigator at theCritical CareDepartment, CairoUni-
versity Hospital. The left ventricular dimensions, systolic,
diastolic and regional function all were routinely assessed.LA
volume was determined by tracing the endocardium from the
4-chamber view at the maximal atrial dimension according to
ASE recommendation for chamber quantiﬁcation by Lang
et al.12 (Fig. 1). The left ventricular ejection fraction by 2-dimen-
sional echocardiography was obtained via a modiﬁed biplane
Simpson’s method from the apical 4- and 2-chamber views.13
All patients were subjected to tissue Doppler imaging (TDI)
calculating atrial electromechanical interval (AEMI) which is
measured from the transmitral Doppler spectra of ﬁve consec-
utive cardiac cycles. Myocardial velocities obtained with TDI
were recorded using a standard pulsed wave Doppler
Figure 2 Four-chamber view. The sample volume was placed at
the junction of the left ventricle lateral wall with the mitral lateral
annulus.14
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left ventricle lateral wall with the mitral lateral annulus from
the 4-chamber view. The AEMI was measured in milliseconds
as time intervals from the onset of the P wave to the beginning
of the atrial systole (Am) at the lateral side of the left atrium
(left side)14 (Figs. 2 and 3).
Intra-operative technique: The same technique was used in
all patients to unify the steps all through the study and exclude
intra operative causes of AF. A median sternotomy was per-
formed in all the patients. Standard cardiopulmonary bypass
was established by ascending aortic cannulation and with a
single 2-stage venous cannulation of the right atrium. Myocar-
dial protection was achieved by ante-grade intermittent warm
blood cardioplegia every 15 min. All the patients received total
revascularization.
Post-operative assessment includes:
 Post-operative laboratory investigations as serum hemoglo-
bin, serum potassium and magnesium.
 All patients were observed for the occurrence of post-oper-
ative AF.
 Post-operative echocardiography.
Routine post-operative 2D conventional echocardiography
was done to exclude any intra operative structural lesions or
post-operative left ventricular dilatation and to assess cardiac
function post CABG.
Classiﬁcation of patients: Patients were classiﬁed into two
groups according to the occurrence of post-operative AF.
 Group I: Patients who developed post-operative AF.
 Group II: Patients who did not develop post-operative AF.Figure 1 Measuring LA volume.12
Figure 3 Four-chamber view. Calculation of AEMI (from the
beginning of the P wave on the ECG to the beginning of Am wave
on TDI.143.1. Statistical analysis
Data were statistically described in terms of range,
mean ± standard deviation (±SD), median frequencies
(number of cases) and percentages when appropriate. Com-
parison of quantitative variables between the study groups
was done using Mann Whitney U test for independent sam-
ples. For comparing categorical data, Chi square (v2) test
was performed. Exact test was used instead when the ex-
pected frequency is less than 5. Accuracy was represented
using the terms sensitivity and speciﬁcity. Receiver operator
characteristic (ROC) analysis was used to determine the opti-
mum cutoff value for the studied diagnostic markers. A prob-
ability value (P value) less than 0.05 was considered
statistically signiﬁcant. All statistical calculations were done
using computer programs Microsoft Excel 2003 (Microsoft
Corporation, NY, USA) and SPSS (Statistical Package for
the Social Science; SPSS Inc., Chicago, IL, USA) version
15 for Microsoft Windows.
Sex
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Figure 4 Sex distribution among the studied patients.
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Figure 5 Pre-operative demographic data.
Table 2 Data of patients in the two groups.
Group I (AF) Group II (non-AF) P value
No. 10 33.33% (%) No. 20 66.66% (%)
Age 53.7 53.3 0.93
HTN 5 50 7 35 0.429
DM 2 20 4 20 0.1
Smoke 4 40 6 30 0.58
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This study included 30 patients with ischemic heart disease
diagnosed by coronary angiography and underwent CABG
surgery in Cairo University Hospital during the period be-
tween February and July 2010.Table 1 Criteria of enrolled patients.
Criteria Number Percent
Sex
Male 18 60
Female 12 40
HTN
Absent 18 60
Present 12 40
Diabetes
Absent 24 80
Present 6 20
Smoking
Absent 20 66.6
Present 10 33.3
RCA disease
Absent 18 60
Present 12 404.1. Demographic and clinical characteristics of the patients
 The mean age of patients enrolled was 53.43 ± 8.44 years
(range from 35 to 67 years).
 60% of patients enrolled in the study were male (18
patients) (Fig. 4). Forty percent of patients were hyperten-
sive (12 patients), diabetes was found in only 20% of
patients (6 patients). One-third of patients (33.3%) were
smokers, RCA disease was present in 40% of patients (12
patients) (Fig. 5).
All criteria of patient are demonstrated in Table 1.
Patients included in the study (30 patients) were classiﬁed
into two groups:
 Group I: patients who developed post-operative AF (10
patients).
 Group II: patient who did not develop post-operative AF
(20 patients).
As shown in Table 2 there was no statistically signiﬁcant
difference between the two groups regarding age, HR, diabe-
tes, smoking. However, the presence of RCA disease showed
a signiﬁcant difference between the two groups as it was pres-
ent in 80% in group I (having post-CABG AF) and only 20%
in group II; P value of 0.002.
There was no statistically signiﬁcant difference between the
two groups regarding all pre-operative lab data as shown in
Table 3, Fig. 6.RCA disease 8 80 4 20 0.002
Table 3 Pre-operative laboratory data of the patients in
groups I and II.
Variable Group I Group II P value
RBS 146.2 mg/dl 159 mg/dl 0.868
S. creatinine 0.88 mg/dl 0.965 mg/dl 0.468
BUN 15.9 mg/dl 18.9 mg/dl 0.072
Na 135.5 meq/l 133.4 meq/l 0.223
K pre 3.73 meq/l 3.71 meq/l 0.808
Mg pre 1.96 mg/dl 1.94 mg/dl 0.839
AST 24 IU/l 26.7 IU/l 0.791
ALT 34.6 IU/l 25.83 IU/l 0.052
S. albumin 3.8 g/dl 3.91 gm/dl 0.707
Hb pre 13.35 g/dl 13.5 gm/dl 0.647
S. cholesterol 220 mg/dl 201.1 mg/dl 0.235
TG 160.6 mg/dl 137.7 mg/dl 0.078
HDL 32.8 mg/dl 32.45 mg/dl 0.910
LDL 82.5 mg/dl 78.35 mg/dl 0.171
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Figure 6 The relation between the laboratory ﬁndings in groups I and II.
Figure 7 The pre-operative P wave duration in groups I and II.
Table 4 Post-operative laboratory data in groups I and II.
Variable Group I Group II P value
Hb post 12.7 g/dl 12.4 g/dl 0.924
K post 3.76 meq/l 3.71 meq/l 0.562
Mg post 1.8 mg/dl 2 mg/dl 0.004
Table 5 Comparison between the pre-operative mean P wave
duration in the two groups.
Maximum P wave duration (ms) Group I Group II P value
Range 92–103 85–100
Mean value 97.7 94 0.022
Standard deviation 3.01 3.94
Table 6 Pre-operative mean P wave duration in the two
groups.
Minimum P wave duration (ms) Group I Group II P value
Range 67–78 60–77
Mean value 71 70.6 0.64
Standard deviation 4.3 4.06
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difference in the mean values of the post-operative laboratory
data. The only variable that showed a signiﬁcant differencewas the post-operative Mg level, where the mean value in
group I was 1.835 vs 2.00 mg/dl in group II with a P value
of 0.004.
4.2. ECG ﬁndings in groups I and II
As shown in Table 5, data obtained from the pre-operative 12-
lead ECG showed a maximum duration of P wave among pa-
tients in group I ranging from 92 to 103 with a mean value of
97.7 ± 3.1 ms and those in group II ranged from 85 to 100
with a mean value of 94 ± 3.94 ms. The difference between
the two groups was statistically signiﬁcant, P value = 0.022
(Fig. 7).
As shown in Table 6, no signiﬁcant difference was found
between mean post-operative P wave duration in groups I
and II (P=NS) (Fig. 8).
As shown in Table 7, the calculated mean P wave dispersion
in group I patients was 26 ± 4.7 ms (range from 19 to 32 ms)
compared to 23 ± 4.7 ms (range from 19 to 28 ms) with a sig-
niﬁcant P value of 0.04 (Fig. 9).
As shown in Table 8, there was no statistically signiﬁcant
difference in the post-operative echocardiographic data be-
tween patients in groups I and II (Fig. 10).
4.3. Pre-operative atrial electromechanical interval in both
groups
It was found that the mean value of the AEMI in group I (hav-
ing post-CABG AF) was 136.1 ± 5.6 ms and in group II was
Figure 8 Comparison between the post-operative mean value of
P wave in groups I and II.
Table 7 Pre-operative mean value of P wave dispersion in the
two groups.
P wave dispersion (ms) Group I Group II P value
Range 19–32 19–28
Mean value 26 23 0.04
Standard deviation 4.7 4.7
Figure 9 The mean value of P wave dispersion in groups I and
II.
Table 8 Pre-operative echocardiographic data of patients in
groups I and II (mean values).
Variable Group I Group II P value
LVEDd 4.97 5.2 0.52
LVEsd 3.32 3.46 0.94
IVS 0.96 0.875 0.305
Pw 1.030 0.83 0.129
FS 28.5 33.9 0.252
EF 59.6 62.25 0.415
LAD 3.63 3.475 0.225
LAVOL 60.4 53.6 0.139
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Figure 10 The pre-operative echocardiographic data in the
patients of groups I and II.
Table 9 Comparison between mean AEMD in groups I and
II.
AEMI Group I Group II P value
Max value 145 140
Min value 125 72
Mean value 136.1 93.7 0.001
Standard deviation 5.66 19.1
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Max value
Min value
Figure 11 Comparison between the maximum and minimum
values of the AEMI in groups I and II.
92 R.M. Abd Elhalim et al.93.7 ± 19.1 ms with a signiﬁcant difference (P= 0.001) (Ta-
ble 9, Fig. 11).
4.4. The receiver operator characteristic (ROC) analysis
It was found that the best cut of limit of the AEMI done to
patients before the CABG operation as a predictor of post-
operative AF was 120 ms which achieves 100% sensitivity
and 99% speciﬁcity (Fig. 12).
So patients with AEMI more than 120 ms is highly suscep-
tible for the occurrence of post-operative AF with a sensitivity
of 100% and speciﬁcity of 99%.
Figure 12 ROC curve for AEMI.
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der the curve was 0.955 with an asymptomatic 95% conﬁdence
interval of 0.87 as a lower bound and 1.032 as an upper bound
indicating that the AEMI is strongly signiﬁcant in the predic-
tion of post-operative AF.
5. Discussion
Atrial ﬁbrillation is one of the most common complications
occurring after cardiac surgery. As many as 10–40% of all
patients undergoing CABG experiencing new onset post-oper-
ative AF usually occurring between second and fourth
post-operative days.15,16 With a peak incidence on postopera-
tive day 2, 70% of patients develop this arrhythmia before the
end of post-operative day 4.4
Although AF is usually benign, it may result in hemody-
namic compromise, thrombo-emboli, stroke and an increase
in hospital stay.17,18 Moreover Rollo et al.19 stated that post-
operative AF was found to be 26 ms, an independent predictor
of long-term mortality.
In the present study, it was found that RCA disease was
documented in 40% of the patients and was more prevalent
in group I than in group II where 80% of the patients who
developed AF had RCA disease detected by pre-operative cor-
onary angiography. The difference between groups I and II
was statistically signiﬁcant (P value= 0.002).
This was supported by a study done by Kudret et al.20 they
showed that RCA disease was found in 12.63% of patients
who developed post-operative AF vs 7.2% of patients without
post-operative AF. The difference was statistically signiﬁcant
(P value = 0.003).
Lisa et al.21 reported RCA disease as an independent factor
of post-CABG AF. They found that 168 patients with proxi-
mal or mid-RCA stenosis (33.9%) had post-operative AF with
a P value of 0.001. In that study there was no signiﬁcant differ-
ence between the AF and non-AF group regarding gender, age
and/or LV function.It is known that cardiopulmonary bypass reduces serum
magnesium level due to hemodilution. Hemodilution at the
start of CPB causes a 17% decrease in plasma magnesium
which can persist until the ﬁrst post-operative day. Increases
in the renal excretion of magnesium also contribute signiﬁ-
cantly to hypomagnesaemia.22
Magnesium plays an important role in protecting the myo-
cardium against the damaging effects of intracellular accumu-
lation of calcium.23
In the present study, we evaluated the relationship between
total serum magnesium level and the incidence of post opera-
tive AF. Decrease post-CABG serum Mg was found to be sig-
niﬁcant in group I. SerumMg was 1.835 mg/dl in group I while
in group II it was 2.00 mg/dl with a calculated P value of 0.004.
This result was supported by another study done by Mahdi
et al.24 They studied 170 patients undergoing CABG of whom
53 patients (31%) developed AF. They reported that post-
CABG serum Mg was lower in patients who developed AF
as 2.37 mg/dl vs 2.49 mg/dl in those who did not develop
post-CABG AF with a P value of 0.001.
Mathew et al.25 stated that peri-operative Mg2+ therapy in
patients undergoing cardiac surgery should be carefully guided
by plasma Mg2+ levels. Patients with a left ventricular ejection
fraction greater than 40% who are hemodynamically stable
but at an increased risk for peri-operative arrhythmias may
beneﬁt from Mg2+ administration during CPB. The routine
administration of Mg2+ in all CABG patients undergoing car-
diopulmonary bypass, especially in those with renal dysfunc-
tion, an increased risk of bleeding, or receiving concomitant
nitrate or angiotensin-converting enzyme inhibitor therapy, is
not currently justiﬁed.
In the present study it was found that the maximum dura-
tion of P wave was prolonged in patients in group I than those
in group II (97.7 vs 94), respectively, with a calculated P value
of 0.02.
These results are in agreement with those reported by
David et al.26 They studied 1508 patients of whom 503 patients
(33.7%) developed AF. They found that P wave duration
>110 ms was independent risk factor for post-CABG AF.
P-wave dispersion constitutes a recent contribution to the
ﬁeld of noninvasive electrocardiology and is deﬁned as the dif-
ference between the longest and the shortest P wave duration
recorded from surface electrocardiographic (ECG) leads.
Improvement in the methodology of recording and analyzing
P wave inscriptions may lead to the widespread use of this
ECG marker in various clinical settings and particularly in
the assessment of risk for atrial ﬁbrillation (AF).11
In the present study, the calculated P wave dispersion was
longer in group I patients (26 ms) than those of group II
(23 ms). The difference was statistically signiﬁcant (P
value = 0.04).
From the previous data both max P wave duration and P
wave dispersion could be used to predict post-CABG AF.
These results are in agreement with those reported by
Kloter et al.27 who showed that P-wave dispersion was signif-
icantly increased in 47 patients who developed AF after coro-
nary artery bypass surgery (49 ± 12 ms) as compared to 60
patients with no post-operative AF (41 ± 12 ms, P= 0.0009).
These results are also in agreement with those reported by
Halil et al.28 where post-operative AF developed in 17 (24%)
cases of 70 patients. The P wave dispersion was found to be
94 R.M. Abd Elhalim et al.signiﬁcantly higher pre-operatively in patients with post-
CABG AF 60 ± 19 vs 47 ± 13, P= 0.003.
In another study done by Majid et al.29 which included 302
patients undergoing CABG of whom 46 patients (15%) devel-
oped AF. The main ﬁnding of the study was that abnormal P-
wave morphology is the main independent predictor for the
development of postoperative AF (P value = 0.0001), the risk
being 12 times higher in the patients with P-wave abnormality
compared with those with normal P-wave morphology.
This could be related to the fact that abnormal P-wave mor-
phology reﬂects abnormality of LA size, interatrial conduction
delay and LA structural abnormalities.
In the present study we found that the AEMI was signiﬁ-
cantly longer in patients who developed post-operative atrial
ﬁbrillation than those who did not develop post-operative
AF, where the mean value of the AEMI in patients in group
I was 136.1 ms and in those in group II was 93.7 ms with a cal-
culated P value of 0.001 with a sensitivity and speciﬁcity of
100% and 99%, respectively, indicating that AEMI is highly
signiﬁcant in predicting post-CABG AF.
Also it was found in our study that the post-operative AF is
liable to occur in patients with the AEMI above 120 ms.
These results are in agreement with the results of a previous
study done by Roshanali et al.14 They showed that prolonged
AEMI was detected in patients who showed post-CABG AF
compared with those who remained in sinus rhythm after
CABG (141.9 ± 13.4 vs 100.3 ± 10.3 ms, respectively;
P< 0.0001).
Also results of the present study are in agreement with
those reported by Omi et al.10 who evaluated the AEMI via
Doppler tissue to test its clinical feasibility for detecting atrial
abnormalities in AF. Using Doppler tissue, Omi and associates
measured the time intervals from the onset of the P wave until
backward motions of the right (R-PC) and left (L-PC) atrio-
ventricular rings in the apical 4-chamber view corresponding
to the atrial contractions. They demonstrated that both R-
PC and L-PC intervals in the AF group were signiﬁcantly long-
er than those in the control group (74 ± 11 vs 61 ± 11 ms,
P< 0.005; and 120 ± 15 vs 90 ± 11 ms, P< 0.0001, respec-
tively). Using the criterion of L-PC interval >112 ms as an at-
rial impairment of paroxysmal AF yielded sensitivity,
speciﬁcity, and a positive predictive value of 73%, 93%, and
93%; using an L-PC interval >104 ms (the value with the larg-
est sum of sensitivity and speciﬁcity) yielded values of 87%,
93%, and 93%, respectively.
Some of the demographic factors that have been reported
as predictors of post-CABG AF can increase ﬁbrosis and lead
to consequent atrial refractoriness and conduction delay. Be-
cause the prolongation of the AEMI can be explained not only
by LA enlargement but also by increased time delay from elec-
tric activation in the atrium to atrial myocardial contraction,
Creswell et al.30 stated that the AEMI can totally and signiﬁ-
cantly reﬂect the atrial impairment and predict post-CABG
AF.
In the present study pre-operative factors such as age, sex,
hypertension, and use or withdrawal of medication have not
been shown to be risk factors for postoperative AF. These re-
sults are in agreement with those reported by Hakala et al.30
who stated that none of these factors is powerful enough to
predict postoperative AF after CABG.
Although not found to be signiﬁcant in the present study
most probably due to small sample or decrease the mean ageof patients undergoing CABG in our study (53.4 years), many
studies illustrated that The most consistent predictor for the
development of post-CABG AF is advanced age.31,32 In a
study investigating the effect of age on the incidence of post-
CABG AF, Mathew et al.25 had documented that for every
decade there is a 75% increase in the odds of developing
post-operative AF and concluded that, on the basis of age
alone, anyone older than 70 years is considered to be at high
risk for developing AF. It is indeed well documented that ad-
vanced age is associated with degenerative and inﬂammatory
modiﬁcations in atrial anatomy (dilation, ﬁbrosis), which
cause alterations in atrial electrophysiological properties
(shortness of effective refractory period, dispersion of refracto-
riness and conduction, abnormal automaticity, and aniso-
tropic conduction.
In the present study none of the echo parameters namely
EF, FS, LAD, LA volume, PWT, IVS, LVEDd, LVESd were
found to be signiﬁcant in predicting post-CABG AF. This may
be due to small sample size (30 patients) and exclusion of pa-
tients with CHF, history of AF or valvular lesion.
The results of the present study are not in agreement with
the results of Halil et al.28 In that study post-operative AF
developed in 17 (24%) cases of 70 patients where the AF group
had left ventricular systolic dysfunction 56 ± 13% vs
56 ± 8%, P= 0.042, pre-operatively; 49 ± 8% vs
60 ± 10%, P= 0.001, post-operatively and a larger left at-
rium 46 ± 5 vs 39 ± 5 mm, P< 0.001, pre-operatively and
44 ± 7 vs 39 ± 5 mm, P= 0.046, post-operatively than the
group without AF.
In the present study the LA volume was not found to be sig-
niﬁcant as a predictor of AF. The mean value of LAV in group
I was 60.4 vs 53.6 in group II with a P value of 0.139. Several
studies have reported that the LA dimensions in patients with
paroxysmal AF are not necessarily larger than those in control
subjects.33,34 Furthermore, the relationship between the LA
chamber size estimated by echocardiography and lone parox-
ysmal AF is controversial. Echocardiographic LA chamber
size usually is measured as a short-axis dimension in the para-
sternal and apical views, but this method possibly is insensitive
in the detection of LA enlargement.35 Transmitral ﬂow veloc-
ity during early diastolic ﬁlling (E), atrial contraction (A), and
E/A ratio are affected in paroxysmal AF. Decreased A velocity
is correlated with reduced atrial contraction.36 Decreased E/A
ratio is related mainly to left ventricular diastolic dysfunction
and not directly to atrial impairment.37 Both parameters are
less sensitive and less speciﬁc because they are inﬂuenced by
such cardiac conditions as heart rate, preload, and afterload.38
The results of the present study are not in agreement with
those reported by Martin et al.39 that included 205 patients
undergoing CABG, post-operative atrial ﬁbrillation occurred
in 84 patients (41.4%) at a median of 1.8 days after cardiac
surgery. The LAV was signiﬁcantly larger in patients in whom
AF developed (49 ± 14 ml/m2 vs 39 ± 16 ml/m2,
P= 0.0001). Patients with LAV> 32 ml/m2 had an almost
ﬁve-fold increased risk of post-operative AF, independently
of age and clinical risk factors, left atrial volume was the only
independent predictors of post-operative AF.
M-mode Doppler tissue echocardiography enabled us to
evaluate the validity of the AEMI as a predictor of post-
CABG AF. This index, which is in-expensive and accessible,
showed that patients with a larger AEMI were prone to devel-
op AF rather than remain in sinus rhythm after CABG.14
Prediction of atrial ﬁbrillation via atrial electromechanical interval after coronary artery bypass grafting 95The results of our study are in agreement with those of
other studies showing that the AEMI was a useful parameter
for detecting atrial impairment. Therefore, the AEMI can be
used as a reliable index to determine patients at high risk of
post-CABG AF, with a larger AEMI denoting a higher prob-
ability of post-CABG AF. Consequently, effective prophylac-
tic measures can be targeted only at patients with a prolonged
AEMI.
Finally, we concluded that the main predictors of occur-
rence of post-CABG AF are AEMI, maximum P wave dura-
tion, P wave dispersion, post-operative serum magnesium
and RCA disease.References
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